DOUBLE ROW BALL BEARING 



BACKGRQUN n OF THE INVENTION 

1. Fig^ld of Invention 

5 The present invention relates a double row ball bearing 

in which a first ball row is fitted into one of two rows of raceways 
respectively formed by an inner race and an outer race before the 
outer race is mounted onto the inner race and, after the outer race 
is mounted onto the inner race, a second ball row is fitted into 
10 the other raceway in a state where the axes of the inner and outer 
races are inclined with respect to each other. 

2. Dfic^rript ion of the Related Art 

Conventionally, as a double row ball bearing, in Japanese 
Patent Unexamined Publication No. 57-6125 of Showa, there is 

15 disclosed a unit bearing 60 with a flange. As shown in Figs. 3 and 
4, into one 63 (that is, the raceway 63 which is located near the 
flange and, in Fig. 3, is situated on the left side) of two rows 
of raceways 63 and 64 respectively formed by an inner race 61 and 
an outer race 62, there are fitted a plurality of balls 65 and a 

20 retainer 66 before the outer race 62 is mounted onto the inner race 
61, and, into the other raceway 64 (the raceway 64 which is located 
distant from the flange and, in Fig. 3, is situated on the right 
side) , there are fitted a smaller number of balls 67 than the number 
of the balls 65 and a retainer (not shown) after the outer race 

25 62 is mounted onto the inner race 61. 

In other words, in the unit bearing 60 with a flange, 
at first, after the balls 65 and retainer 66 are fitted into one 
raceway 63, the outer race 62 is mounted onto the inner race 61. 
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Next, the respective axes of the inner race 61 and outer race 62 
are inclined with respect to each other to thereby produce such 
a state as shown in Fig. 3, so that, between the inner race 61 and 
outer race 62/ there is formed such a crescent-shaped clearance 
5 68 as shown in Fig, 4. And, through this crescent-shaped clearance 
68, the balls 67 are fitted into the other raceway 64. Here, the 
number of the balls 67 to be fitted into the other raceway 64 is 
smaller than the number of the balls 65 to be fitted into one raceway 
63. After then, the balls 67 are distributed equally within the 
10 other raceway 64 and the retainer is inserted into the other raceway 
64. 

Also, referring to Fig. 5, in Japanese Patent Unexamined 
Publication No. 57-69112 of Showa, there is disclosed a double row 
angular ball bearing 70 in which the above-mentioned crescent- 
15 shaped clearance 68 (see Fig. 4) is formed in a larger size and 
the number of balls to be fitted into the other raceway 72 is thereby 
increased. 

That is, in the double row angular ball bearing 70, the 
inside diameter of the end portion (shown on the left side in Fig. 
20 5) of the raceway groove 75 of an outer race 74 forming one raceway 
71 into which a large number of balls 73 are to be fitted is set 
larger than the inside diameters of the remaining portions of the 
raceway groove 75 by 5% or more of the diameter of the balls. 

However, in both of the above-mentioned conventional 
25 double row ball bearings 60 and 70, after the outer races 62, 74 
are mounted onto their associated inner races 61, 76 respectively, 
the balls 67 are fitted into the other raceways 64, 72 respectively 
while the axes of the inner races 61, 7 6 are inclined with respect 



2 



to the axes of their associated outer races 62, 74 respectively. 
Therefore, the balls 67 are easy to swerve from the other raceways 
64, 72. 

In other words, referring to Fig. 6, a clearance G is 
5 defined between the ball-fitting-direction forward side (in Fig. 
6, the lower side) edge portion 83a of the raceway groove 83 of 
the inner race 80 forming the other raceway 82 and the ball- 
fitting-direction forward side edge portion 84a of the raceway 
groove 84 of the outer race 81 forming the other raceway 82, in 

10 a state where the axes of an inner race 80 and an outer race 81 
are inclined with respect to each other after the outer race 81 
is mounted onto the inner race 80. Then, the maximum value of the 
clearance G is larger than the diameter H of the respective balls 
85 to be fitted into the other raceway 82. Due to this, the 

15 respective balls 85 are easy to swerve away from the other raceway 
82. Therefore, there exists a problem that it takes much labor and 
time to incorporate the balls into the bearing, which in turn 
increases the cost of the bearing. 

20 SUMMARY OF THE INVENTION 

The present invention aims at solving the above problem 
found in the above-cited conventional double row ball bearings. 
Accordingly, it is an object of the invention to provide a double 
row ball bearing which, when, in a state where the axes of inner 
25 and outer races are inclined with respect to each other after the 
outer race is mounted onto the inner race, balls belonging to a 
ball row including a smaller number of balls are fitted into the 
other raceway, can secure a good operation efficiency to thereby 
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be able to reduce the cost thereof. 

In attaining the above object, according to the invention, 
there is provided a double row ball bearing comprising: 

an inner race having first and second inner race raceways 
5 respectively formed on the outer peripheral surface thereof; 

an outer race having first and second outer race raceways 
respectively formed on the inner peripheral surface thereof and 
corresponding to the first and second inner race raceways of the 
inner race, the outer race being to be mounted onto the inner race; 
10 first and second raceways respectively formed between 

the inner race and the outer race mounted on the inner race by the 
mutually corresponding inner race raceways and outer race raceways 
of the inner and outer races; 

a first ball row composed of a plurality of balls rollably 
15 fittable into the first raceway before the outer race is mounted 
onto the inner rac^; 

a retainer insertable into the first raceway together 
with the first ball row; 

a second ball row composed of balls smaller in number 
20 than the first ball row rollably fittable into the second raceway 
after the outer race is mounted onto the inner race; and, 

a retainer insertable into the second raceway together 
with the second ball row, 

wherein, when the balls belonging to the second ball row are 
25 respectively fitted into the second raceway, in a state where the 
axes of the inner and outer races are inclined with respect to each 
other, the maximiam value of a clearance between the ball- 
fitting-direction rearward side edge portion of the second inner 
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race raceway of the inner race forming the second raceway and the 
ball-fitting-direction rearward side edge portion of the second 
outer race raceway of the outer race forming the second raceway 
is larger than the diameter of the respective balls belonging to 
5 the second ball row, and the maximum value of a clearance between 
the ball-fitting-direction forward side edge portion of the second 
inner race raceway of the inner race forming the second raceway 
and the ball-fitting-direction forward side edge portion of the 
second outer race raceway of the outer race forming the second 

10 raceway is smaller than the diameter of the respective balls 
belonging to the second ball row. 

Also, preferably, a dimension along the radial direction 
of the outer race between the bottom portion of the second outer 
race raceway of the outer race forming the second raceway and the 

15 ball-fitting-direction forward side edge portion of the second 
outer race raceway m'ay be equal to or larger than 20% of the diameter 
of the respective balls belonging to the second ball row. 

In a doiable row ball bearing according to the invention, 
in assembling thereof, after the balls belonging to the first ball 

20 row are respectively fitted into the first raceway, in a state where 
the axes of the inner and outer races are inclined with respect 
to each other, the balls belonging to the second ball row are 
respectively fitted into the second raceway. 

When fitting the balls belonging to the second ball row 

25 into the second raceway, in a state where the axes of the inner 
and outer races are inclined with respect to each other, the maximum 
value of the clearance between the ball-fitting-direction rearward 
side edge portion of the second inner race raceway of the inner 
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race forming the second raceway and the ball-fitting-direction 
rearward side edge portion of the second outer race raceway of the 
outer race forming the second raceway is larger than the diameter 
of the respective balls belonging to the second ball row, 
5 Also, the maximiam value of a clearance between the 

ball-fitting-direction forward side edge portion of the second 
inner race raceway of the inner race forming the second raceway 
and the ball-fitting-direction forward side edge portion of the 
second outer race raceway of the outer race forming the second 

10 raceway is smaller than the diameter of the respective balls 
belonging to the second ball row. 

Therefore, the balls belonging to the second ball row 
can be respectively fitted smoothly into the second raceway while 
they are positively prevented from swerving from the second 

15 raceway. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic section view of a first embodiment 
of a double row ball bearing according to the invention, in which 
20 the axes of inner and outer races are inclined with respect to each 
other; 

Fig. 2 is a schematic section view of a second embodiment 
of a double row ball bearing according to the invention, in which 
the axes of inner and outer races are inclined with respect to each 
25 others- 
Fig. 3 is a section view of a unit bearing with a flange 
which is a conventional double row ball bearing, in which the axes 
of inner and outer races are inclined with respect to each other; 
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Fig. 4 is a section view of the unit bearing with a flange 
taken along the line E shown in Fig. 3, in which balls are fitted 
into the other raceway thereof; 

Fig. 5 is a section view of a double row angular ball 
5 bearing which is a conventional double row ball bearing, in which 
the axes of inner and outer races are inclined with respect to each 
other; and. 

Fig. 6 is a section view of a conventional double row 
ball bearing, in which the axes of inner and outer races are inclined 
10 with respect to each other. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Now, description will be given below in detail of the 
present invention by means of the preferred embodiments shown in 
15 the accompanying drawings. 

Fig. 1 is' a schematic section view of a first embodiment 
of a double row ball bearing according to the invention, in which 
the axes of inner and outer races are inclined with respect to each 
other. 

20 In Fig. 1, in the case of a double row ball bearing 10 

to be applied to, for example, a water pump, in assembling it, into 
a first raceway 4 0 (shown on the lower side in Fig. 1) which is 
formed by a rotary shaft 20 (which is hereinafter referred to as 
an inner race 20) serving as an inner race of the bearing and an 

25 outer race 30, there are fitted a first ball row 41 and a retainer 
43 before the outer race 30 is mounted onto the inner race 20. 

Further, in a state where the axes of the inner race 20 and outer 
race 30 are inclined with respect to each other (a state shown in 
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Fig, 1) after the outer race 30 is mounted onto the inner race 20, 
a second ball row composed of balls smaller in number than the first 
ball row and a retainer (not shown) are fitted into a second raceway 
44 (shown on the upper side in Fig. 1) . 
5 The inner race 20, which serves as a rotary shaft, is 

formed substantially in a cylindrical shape and is structured such 
that, as shown in Fig, 1, a first inner race raceway 21 and a second 
inner race raceway 22 are respectively formed in an annular shape 
extending along the peripheral direction of the outer peripheral 
10 surface of the inner race 20 and having a substantially semicircular 
section. 

The outer race 30 is formed substantially in a tubular 
shape, and, in such a manner that the inner race 20 is fitted with 
the interior portion of the outer race 30, the outer race 30 is 

15 mounted onto the outer periphery of the inner race 20 , In the outer 
race 30, a first outer race raceway 31 and a second outer race raceway 
32, which are shown in Fig. 1 and correspond to the first and second 
inner race raceways 21 and 22 of the inner race 20, are respectively 
formed in an annular shape extending along the peripheral direction 

20 of the inner peripheral surface of the outer race 30 and are also 
disposed opposed to the first and second inner race raceways 21 
and 22 of the inner race 20, while the section of each of the raceways 
31 and 32 has a substantially semicircular shape. 

The intermediate portion of the inner peripheral surface 

25 of the outer race 30, which is located between the first and second 
outer race raceways 31 and 32 of the outer race 30, is composed 
of two peripheral surfaces 33 and 34 having different inside 
diameters, while the peripheral surface 33 located near the second 



outer race raceway 32 of the outer race 30 (which is hereinafter 
referred to as the upper side peripheral surface 33) has an inside 
diameter A which is set smaller than the inside diameter B of the 
peripheral surface 34 located near the first outer race raceway 
5 31 of the outer race 30, 

In Fig, 1, the first and second raceways 40 and 44 are 
respectively formed between the inner race 20 and the outer race 
30 mounted on the inner race 20 by the mutually corresponding first 
and second inner race raceways 21, 22 and first and second outer 

10 race raceways 31, 32. 

Into the first raceway 40 shown in Fig. 1, before the 
outer race 30 is mounted onto the inner race 20, there are rotatably 
fitted a plurality of balls 42 belonging to the first ball row 41 
and also there is incorporated the retainer 43 together with the 

15 first ball row 41. 

Into the 'second raceway 4 0 shown in Fig. 1, after the 
outer race 30 is mounted onto the inner race 20, in a such state 
as shown in Fig. 1 where the axes of the inner race 20 and outer 
race 30 are inclined with respect to each other, there are fitted 

20 a plurality of balls (not shown) belonging to the second ball row 
composed of balls smaller in-nuitoer than the first ball row 41 and 
also there is incorporated the retainer together with the second 
ball row. 

In the state shown in Fig. 1 where the axes of the inner 
25 race 20 and outer race 30 are inclined with respect to each other, 
the maximum value of a clearance C between the ball-fitting- 
direction rearward side (in Fig. 1, the upper side) edge portion 
22a of the second inner race raceway 22 of the inner race 20 and 
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the ball-fitting-direction rearward side edge portion 32a of the 
second outer race raceway 32 of the outer race 30 is larger than 
the diameter H (see Fig. 6) of the respective balls belonging to 
the second ball row. 
5 Also, the maximum value of a clearance D between the 

second outer race raceway 32 edge portion 32a on the upper side 
peripheral surface 33 of the outer race 30 and the ball- 
f itting-direction forward side (in Fig. 1, the lower side) edge 
portion 22b of the second inner race raceway 22 of the inner race 

10 20 is smaller than the diameter H (see Fig. 6) of the respective 
balls belonging to the second ball row. 

Also, preferably, a dimension E along the radial 
direction of the outer race 30 between the upper side peripheral 
surface 33 of the outer race 30 and the bottom portion of the second 

15 outer race raceway 32 of the outer race 30 may be equal to or larger 
than 20% of the dialneter H (see Fig. 6) of the respective balls 
belonging to the second ball row. 

Now, description will be given below of the operation 
of the present embodiment. 

20 To assemble the double row ball bearing 10, after the 

respective balls 42 belonging to the first ball row 41 are fitted 
into the first raceway 40, in the state shown in Fig. 1 where the 
axes of the inner race 20 and outer race 30 are inclined with respect 
to each other, the respective balls belonging to the second ball 

25 row are fitted into the second raceway 44. 

When the respective balls belonging to the second ball 
row are fitted into the second raceway 44 in the sate shown in Fig. 
1 where the axes of the inner race 20 and outer race 30 inclined 
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with respect to each other, the maximiini value of the clearance C 
is set larger than the diameter H (see Fig. 6) of the respective 
balls belonging to the second ball row and the maximum value of 
the clearance D is set smaller than the diameter H (see Fig. 6) 
5 of the respective balls belonging to the second ball row. Thus, 
the balls belonging to the second ball row can be respectively fitted 
into the second raceway 44 smoothly while the balls are prevented 
from swerving forwardly (in Fig. 1, downwardly) in the ball-fitting 
direction from the second raceway 44. 

10 Now, Fig. 2 is a schematic section view of a second 

embodiment of a double row ball bearing according to the invention, 
in which the axes of inner and outer races are inclined with respect 
to each other. 

In a doioble row ball bearing 50 according to the second 

15 embodiment of the invention^ the intermediate portion of the inner 
peripheral surface 'of an outer race 51, which is located between 
the first and second outer race raceways 52 and 53 of the outer 
race 51, is composed of a single peripheral surface 54 having a 
uniform inside diameter F. Also, preferably, a dimension E along 

20 the radial direction of the outer race 51 between the present 
peripheral surface 54 and the bottom portion of the second outer 
race raceway 53 of the outer race 51 may be equal to or larger than 
20% of the diameter H (see Fig. 6) of the respective balls belonging 
to the second ball row. 

25 The remaining portions of the structure and operation 

of the second embodiment are similar to those in the previously 
described first embodiment. 

As described above, according to the above-mentioned 
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respective embodiments, in the state shown in Figs, 1 and 2 where 
the axes of the inner race 20 and outer race (30, 51) are inclined 
with respect to each other, the maximum value of the clearance C 
between the ball-fitting-direction rearward side (in Figs- 1 and 
5 2, the upper side) edge portion 22a of the second inner race raceway 
22 of the inner race 20 and the ball-fitting-direction rearward 
side edge portion (32a, 53a) of the second outer race raceway (32, 
53) of the outer race (30, 51) is larger than the diameter H (see 
Fig. 6) of the respective balls belonging to the second ball row. 

10 Also, the maximum value of the clearance D between the ball- 
fitting-direction forward side (in Fig. 1, the lower side) edge 
portion 22b of the second inner race raceway 22 of the inner race 
20 and the second outer race raceway 32, 53 edge portion (32b, 53b) 
of the upper side peripheral surface 33 (first embodiment) or 

15 peripheral surface 54 (second embodiment) of the outer race 30, 
51 is smaller than the diameter H (see Fig. 6) of the respective 
balls belonging to the second ball row. Also, preferably, the 
dimension E along the radial direction of the outer race 30, 51 
between the upper side peripheral surface 33 (first embodiment) 

20 or peripheral surface 54 (second embodiment) of the outer race 30, 
51 and the bottom portion of the second outer race raceway 32, 53 
of the outer race 30, 51, may be equal to or larger than 20% of 
the diameter H (see Fig. 6) of the respective balls belonging to 
the second ball row. 

25 Therefore, when the respective balls belonging to the 

second ball row are fitted into the second raceway 44 in the state 
shown in Figs. 1 and 2 where the axes of the inner race 20 and outer 
race 30, 51 are inclined with respect to each other after the outer 



race 30, 51 is mounted on the inner race 20, the balls belonging 
to the second ball row can be respectively fitted into the second 
raceway 4 4 smoothly while the balls are prevented from swerving 
from the second raceway 44 in the downward direction in Figs. 1 
5 and 2. This can secure a good assembling operation efficiency as 
well as can reduce the cost of the double row ball bearing. Also, 
when the balls are fitted into the second raceway, preferably, the 
outer race 30, 51 may be held in such a manner that it extends in 
the vertical direction. 
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